Quality Assurance Information System Development is required to accellerate accreditation achievement. This Information System application is an integrated model of quality assurance information systems based on the integration of BAN-PT accreditation and ISO 9001: 2008. The purpose of this research is to develop a quality assurance information system by implementing the Scrum Framework. Scrum is one of the popular frameworks in Agile Development Methodology. In this way, the development of productivity increases significantly. In this Applied Research the Action Research approach is used. This Multi-Year Applied Research is the final research of previous studies. The results of this study presented the quality assurance information system that was produced using the complete Scrum framework. This information system is expected to contribute significantly to ISO-certified higher education in increasing the BAN-PT Accreditation assessment for their study programs.
Education has been the subject of discussion and debates. The quality of higher education increasingly gains significance in education throughout the world (Elgobbi, 2014) . Higher Education Institutions are beginning to see the quality of accreditation standards to provide and overcome global developments, outputs that meet the labor market, local and global, with high efficiency and excellence in various fields (Hamdatun et al., 2013) .
According to the Ministry of Research and Technology, and Higher Education of the Republic of Indonesia, the External Quality Assurance System (SPME) is a systemic activity to assess the feasibility of study programs and/or universities in Indonesia by the National Accreditation Board for Higher Education (BAN-PT, in Indonesia) or an independent institution other than recognized universities, to oversee the implementation of higher education for and on behalf of the community as a form of public accountability (Ristek-Dikti, 2010) . It also includes national bodies, such as the ministry of research, technology, and higher education, quality assurance agencies (ISO consultants) and accreditation institutions (BAN-PT), all emphasize the issue of Higher Education Institution's Quality related to inputs, processes and outputs (Al-Hemyari & Al-Sarmi, 2017) Accreditation Standards can improve the performance and programs of higher education institutions. According to Hamdatu et al., (2013) accreditation is also defined as a scientifically oriented activity of a company that is directed towards the advancement and improvement of higher education institutions and higher quality standards of education, including programs of study (Hamdatu et al., 2013 ) . Meanwhile, according to BAN-PT (2015) , study program accreditation is a comprehensive evaluation and assessment process on the said study program's commitment to quality and capacity for the implementation of three main programs that must be carried out by tertiary institutions (University Tri-Dharma in Indonesia), to determine the feasibility of its academic program (BAN-PT, 2015) .
ISO 9001: 2008 is an international standard for quality management systems, which aims to ensure that the organization will provide products (goods or services) that meet specified requirements (ISO, 2018) . According to Elgobbi (2014 ), ISO 9001: 2008 establishes criteria for QMS. This can be used by institutions, companies or organizations, large or small, regardless of the field of activity (Elgobbi, 2014) . The concept of the cycle by Japanese scientists is called the Deming cycle or methodology which is known literally as Plan-Do-Check-Action (PDCA) (Brkljač, 2017) .
Problems arise when an institution wishes to develop a quality assurance information system based on BAN-PT accreditation and ISO 9001: 2008 by implementing Scrum Framework, one of the Agile development methodologies. The method is considered to be very iterative, gradual and with user involvement. The information system development phase is carried out after the initial stage of integration (Broto Legowo & Indiarto, 2017) and modeling the information system (Broto Legowo, Indiarto, & Prayitno, 2018) .
Agile Development Methodology is an iterative and gradual system development, where requirements change according to users' needs (Sharma, 2012) .
According to Sharma (2012) , Scrum is one of the (Krisnanda, 2014; Permana, 2015; Rizaldi et al., 2016) .
Previous researches related to the integration of the quality assurance system model has been carried out by several researchers. Previous research made an integrated model with CMMI and ISO 9001
integration (Yoo et al., 2006; Broto Legowo, 2012 The objectives of this study include:
(1) to understand how to choose Agile Development Methodology in developing this information system,
(2) to examine the selection of the Scrum method as a framework implemented in the development of this quality assurance information system.
(3) to analyze the implementation of the Scrum Framework and its stages in the complete development of the Quality Assurance Information System.
This quality assurance information system is expected to contribute significantly to ISO-certified tertiary institutions in preparing the BAN-PT Accreditation assessment for their study programs.
Quality Assurance Information System

BAN-PT or Higher Education National
Accreditation Agency is an institution that has the authority to evaluate and assess the quality rating of a study program in a tertiary institution in Indonesia Standards has been successfully carried out in the research of Broto Legowo et al., (2019a) . Th integration in the study was completed by using several methods of integration, including:
Comparative Methods (Paulk, 1995) , Mapping
Methods (Mutafelija & Stromberg, 2003) , and
Harmonization Model (Pardo et al., 2012) . In terms of integration, a framework has been developed to link two sets of quality documents with the integration method approach, to produce a quality assurance system model whose results are very effective and efficient (Broto Legowo & Indiarto, 2017).
Agile Development Methodology
The need to develop high-quality software products robust and reliable in a short time has prompted many companies to adopt the Agile software development method, most companies apply these methods especially for small-scale and relatively simple projects with successful development (Cho, Kim, & Olsen, 2006) .
According to Cho et al., (2006) This is shown in Figure 1 .
Figure 1. Agile Development Methodology
Scrum Framework is implemented in this research.
Scrum is one of the popular methods of Agile
Development Methodology where productivity is very high (Jeldi, Krishna, & Chavali, 2013; Sharma, 2012 ).
Scrum Framework
Scrum is a framework for developing and maintaining complex products. Scrum is also a framework in which people can handle complex adaptive problems, while producing products productively and creatively with the highest possible value (Schwaber & Sutherland, 2017 Other than consisting of several Sprints, SCRUM is devided into three phases (Popli & Chauhan, 2011) , namely:
( 
METHODOLOGY
This Applied Research aims to find solutions to the problems that present in the society, industry, government as a continuation of a basic research (RISTEK-DIKTI, 2010) . This research is directed to develop applications for quality assurance information systems using Agile Software Development (Sharma, 2012) .
Figure 4. Action Research
The research employs the Action Research method which is used to increase productivity and flexibility by changing the process of system application development with frequently-changing inputs and display (Krisnanda, 2014) . The development process of this method is shown in Figure 1 . In developing this quality assurance information system application, three main stages in the Scrum Framework are carried out, namely Pregame, Game and Postgame, as shown in Figure 5 . The steps for implementing the Scrum framework (Schwaber & Sutherland, 2017) , in software development are: (1)
Determination of Sprint Plans, (3) Sprint Execution, (4) Daily Scrum Plans. 
RESULTS AND DISCUSSION
Research Results
The main results that need to be analyzed in this case are the selection of system development methodology, the reasons for using the Scrum Framework and the results of the implementation of the framework being implemented and analyzed, and described in the development system.
Selection of System Development Methodology:
The system development methodology has been understood as a model used to plan, design, test, and control the development process for system applications, supplemented by a framework (Rajagopalan & Mathew, 2016) . The results of Table 1 were obtained from the input of experienced system development experts.
The system development methodology using Agile is implemented through several iterations. Each iteration can occur in each phase. After the iteration is finished, the team expects comments and feedback from users (Sharma, 2012) . Traditional development methodologies are inflexible and fail to respond to aggressive customer requests. In contrast, the Agile development methodology provides a set of practices that enable rapid adaptation matching of the needs of modern product development (Papadopoulos, 2015) .
Differences between Agile and traditional approaches to process requirements can also cause problems (Boehm & Turner, 2005) . Based on the comparison results of the two developments, the methodology in this study determines the development of a quality assurance system using the The Application of Srum Framework:
The Agile Development can be implemented by several methods. This study, however, will discuss two of the most widely used methodologies in the industry (Sharma, 2012 Furthermore, results of comparison between two
Agile methodologies in Table 2 shows that Scrum methodology is proven to have better characteristics than the XP methodology (Broto Legowo et al., 2019b) . 
Sprint Backlog
The determined teamwork timetable is divided into tasks for each team member, and is called the Sprint Backlog. In this section, each team member are given a time share to complete the features already defined in the Product Backlog.
Details can be seen in Table 5 .
Daily Scrum
This is another activity carried out by the Scrum Team, in which the whole team gather in the discussion room to discuss the tasks to be carried out on the last day and the tasks to be completed (Neelima & Saile, 2013) . Table 6 . 
Scrum Review
This is the phase where the team and product owner review the entire sprint (Neelima & Saile, 2013) .
Team members should discuss the functionality of the sprint developed and every suggested changes or comments are to be completed effectively in the next sprint. The Scrum Review focuses on the following aspects, namely: Sprint Goals, Achievement of tasks and Comments.
Scrum Retrospective
The main activity in scrum retrospective is when Scrum Team discusses which tasks is problematic, which tasks can be continued and which cannot be continued in the next sprint (Permana, 2015) . The Sprint Retrospective is held after Sprint Review and prior to the next Sprint Planning. This activity is held for a maximum of three hours for a one-month Sprint (Schwaber & Sutherland, 2017 
Story Board
Story Board is a place where all stories or user notes, tasks to be performed, and current performed task are displayed. User stories are words or sentences written by users that determine the task and also encourage the team to complete the task. This is similar to that of sticky notes posted on the Story action on an item of study program accreditation assessment that has certain grades with the matrix guide assessment of study program accreditation instruments. Furthermore, the system application also displays the results of a simulation to achieve improved study program accreditation. This is shown in Figure 9 .
The simulation on achieving better accreditation will encourage better performance of study programs. 
Discussion
In this research, the system is developed using Agile Development Methodology with the Scrum framework implementation. In general, agile software development is a process that implements repetitive short cycles, actively engages users to build, prioritize, and verify needs, and relies on team's knowledge in replacing documentation (Boehm & Turner, 2005) .
The Scrum Framework offers a high level of flexibility and promises a high probability of success (Jeldi et al., 2013) . The development of the Scrum Human resource management is important, reflected the importance of team composition on the successful development of this system application.
The study program only needs 5 people in the Scrum Team with Head of Study programs as system users. 
CONCLUSIONS
